Fallot's Tetralogy (Pulmonary Hypoplasia with Patent Interventricular Septum and Aorta astride the Septal Defect).-Female, aged 32. Has been blue since birth, and is always short of breath. Was first seen March, 1929, when she complained of weakness of the right leg, of a transient nature, and, later, of similar weakness of the left arm and face with numbness and tingling. On Exarnination.-Physical development, normal. A high degree of cyanosis and clubbing of fingers and toes. Pulse often irregular from extrasystoles: bloodpressure }-_3 mm. Heart not enlarged. Systolic murmur and thrill of maximum FIG. 1.-Case I Postero-anterior radiogram. Cctcr en sabot outline of heart. The enlargement and dextroposition of the ascending aorta, and the concavity in the region of the pulmonary artery are characteristic. intensity in the left second and third interspaces 1 in. from sternum; thrill never intense and not always felt. Electrocardiogram shows normal rhythm and highgrade right ventricular predominance; the ventricular complexes (QRS) are of relatively large amplitude, as is common in congenital heart disease.
intensity in the left second and third interspaces 1 in. from sternum; thrill never intense and not always felt. Electrocardiogram shows normal rhythm and highgrade right ventricular predominance; the ventricular complexes (QRS) are of relatively large amplitude, as is common in congenital heart disease.
Skiagranm.-Characteristic: ascending aorta projects abnormally to the right, and in position normally occupied by pulmonary artery is a noticeable concavity, indicating a small or hypoplastic vessel. Heart outline is that of so-called " cceur en sabot," apex being raised well above diaphragm level by hypertrophy of right ventricle which is seen as a convexity below the apex. This particular shape is never seen apart from congenital defects, and in acquired enlargement of the right ventricle-for example, in Ayerza's disease-this lifting of the apex is not seen though the apex is often blunted (see fig. 1 ).
Comment.-In 1888 Fallot described a combination of congenital defects which has become known as " Fallot's Tetralogy," and which consists of the following four elements: (1) Stenosis or hypoplasia of the pulmonary artery or conus arteriosus;
(2) a defect of the interventricular septum; (3) an aorta which lies astride the septal aperture and communicates with both ventricles (the "reitende aorta"" of German writers) ; (4) great hypertrophy of the right ventricle. Not only is the aorta displaced to the right in this condition, but it is invariably wider than normal, being always enlarged when the pulmonary artery is hypoplasic. This grouping of congenital defects is far the most common cause of cyanosis and clubbing in adults. Fallot stated that it accounted for 74% of cases, judged by post-mortem findings. I would stress the point here that uncomplicated pulmonary stenosis need not cause cyanosis or marked clubbing as a rule.
A sufficient number of cases of Fallot's tetralogy has now been recorded in which clinical, radiological, and necropsy findings are available, to render the recognition of the lesion during life possible with fair certainty. Such cases have been reported by Assmann,1 Rosler2, Raab, Weiss and Rihl,8 White and Sprague,4 Arkusski,5 and I have another radiogram of the condition in a case confirmed at necropsy.
These patients often reach aduit life, and White and Sprague record the remarkable case of a distinguished American musician who attained the age of 60 and who suffered throughout his life from cyanosis, dyspnca and other symptoms of congenital heart disease.
The main diagnostic features are as follows: (1) High-grade cyanosis and clubbing.
(2) A systolic murmur and thrill at the pulmonary area or slightly below, usually of less intensity than in uncomplicated pulmonary stenosis; the thrill may be absent and the murmur slight. (3) The electrocardiogram always shows marked right ventricular predominance and often QRS waves of large amplitude. (4) The X-ray picture is characteristic and as follows: "Coeur en sabot " outline-a concavity in the region of the pulmonary artery due to hypoplasia of the vessel, though the conus arteriosus at a lower level may be dilated-visible dextroposition or enlargement of the, ascending aorta. The hypoplasic pulmonary artery is important, as in uncomplicated pulmonary stenosis of the valvular type the pulmonary artery is often high-grade rilght ventricular predominance and the QRS-waves are of lar'ge amplitude and suggestive of congenital heart disease At the angle of the left jaw is a branchial cyst. Blood-count: Red cells 7_250,000 hmoglobin 130%.
Skiagram.-Normal aortic knuckle is absent on left side and aortic arch is seen lying entirely to the right of the trachea, crossing the right bronchus. On examination after barium has been swallowed, cesophagus is seen to lie on left of arch. This situation is absolute proof of right-sided arch in any doubtful case. In position of normal pulmonary artery is a concavity, as in the previous case; lung root-shadows are visible and indicate level of pulmonary trunk. Below this is a noticeable projection springing from the upper border of the left ventricle, and this is almost certainly a dilated conus arteriosus of the right ventricle. The apex is blunted and lies well above diaphragm level, and the right auricle is enlarged to the right. When the aorta crosses the right bronchus the appearance in the oblique positions is characteristic. In the first oblique position (half turn to the left) the full width of the arch is normally seen in front of the trachea and in the angle between the trachea and left bronchus; in the present case only a narrow strip of aortic shadow is visible owing to the trachea lying anteriorly to the arch. In the second oblique position (half turn to the right) the full width of the aortic arch is seen lying in the angle between the trachea and right bronchus, as the arch crosses the bronchus. In other words, as Assmann has pointed out, the normal appearance of the aorta in the first oblique position is seen in the second oblique position in the case of right Poor physical development. She has been blue from birth, and is always breathless. Recently she has suffered from painful septic teeth, for which she sought relief at the Middlesex Hospital. Mr. Warwick James removed the teeth under ether ana,sthesia, and though a good deal of bleeding from the sockets occurred, this proved beneficial to the patient. Examination.--There is a high degree of cyanosis and clubbing of the fingers. The heart is not enlarged to the left. Rhythm, regular. A tbrill, systolic in time, is palpable at the base of the heart; sometimes it is best felt at the pulmonary area, and sometimes over the dextroposed aorta in the first right interspace. A systolic murmur is audible over the whole praecordium, of maximum intensity in the third left interspace. The pulmonary second sound is absent.
Radiogram (Dr. Weinbren) shows the aorta lying to the right of the trachea and passing over the right bronchus; the normal aortic knuckle on the left is absent. In the region of the pulmonary artery there is a concavity, indicating a hypoplasic pulmonary vessel; the level of the artery is seen by the left branch forming the lung root. The apex is elevated and the right ventricle forms a part of the left heart border, giving rise to the " coeur en sabot " outline. . (See fig. 4.) Comment.-The marked cyanosis and clubbing in an adult and the typical clinical and X-ray signs make the diagnosis of Fallot's -tetralogy fairly certain. The hypoplasia of the pulmonary artery and dilated conus arteriosus suggest a subpulmonary stenosis and a conus separated off from the main ventricular cavity, in the second case, as is quite common.
Right-sided aortic arch (hohe Rechtslage of German writers) may occur as an isolated malformation or may be combined with other defects. The condition is explained as a persistence of the fourth right branchial arch as the aorta instead of the fourth left arch as normally. I have observed four cases of right-sided arch and all presented clinical and X-ray signs suggestive of Fallot's tetralogy. Dr. Rosler, of Vienna, has shown me a case in which right-sided arch was the sole anomaly and was discovered by accident. The anatomy of the condition is well recognized, and is illustrated by the specimens of Mutel and Fourche.' After crossing the right bronchus the aorta may pass at once to the left behind the trachea and cesophagus or between them, may pass more gradually to the left, or may descend on the right. Occasionally a blind diverticulum springs from the arch behind the cesophagus, representing a persistent left aortic root; if this gives rise to the ductus arteriosus the trachea and cesophagus may be encircled and dysphagia result. A persistent left aortic root was recognized during life on X-ray examination, and confirmed at necropsy, by Arkin.2 Another complication may arise from one of FrO. 4.-Case III. Postero-anterior radiogram. The aortic arch lies to the right of the trachea, and there is no aortic knuckle on the left. There is a concavity in the region of the pulmonary artery. Cwur en sabot outline of heart. the branches of the aorta taking an aberrant course, usually the left subclavian which runs behind the trachea, and may lead to the so-called " dysphagia lusoria," as in Ldweneck's case (), (4 ) 
